Objective: To show that primary closure of the common bile duct following minicholecystectomy is safe and effective.
O
BSTRUCTION of the common bile duct as a result of the presence of stones has historicallybeencorrected by opening the common bile duct and removing the stones. The duct isthenclosedaroundaTtube.Unfortunately, the use of T tubes carries a significant morbidity.Thetubecanbedislodgedbeforeatract has developed and reoperation becomes necessary. A T tube must be left in place from 3 to 4 weeks before removal. There is a large amount of pain associated with the presence of the T tube over such a long period. In addition, a drain must also be positioned, and postoperative x-ray films are necessary before removal. Patients are reluctant to return to work with a T tube in place and can lose from 3 to 4 weeks of work.
We believe that primary common bile duct closure using modern operative techniques can be as safe as primary common bile duct closure using a T tube. The patient returns home with 1 drain instead of 2 and the drain remains in place an average of 3 to 5 days. Early dislodgment of the drain does not alwaysrequirereoperationandpostdischarge x-ray films are not required. The patient has a smoother postoperative course, with less pain and an earlier return to work.
Recently, common bile duct stones found during laparoscopic cholecystectomy have been handled by laparoscopic transcystic duct exploration or endoscopic sphincterotomy. Liberman and Phillips 1 reviewed a group of 76 patients, 59 of whom had a laparoscopic cholecystectomy and laparoscopic transcystic duct exploration and 17 of whom had laparoscopic cholecystectomy and endoscopic sphincterotomy. Their length of hospital stay of 6 to 7 days and their cost of $15 000 to $20 000 was considerably higher than a common bile duct exploration with primary closure.
As early as 1917, Halstead 2 described primary closure of the common bile duct that was drained using a tube through the cystic duct stump. Later closures were done using only a Penrose drain in the hepatorenal recess. Mayo, 3 Kirschner, 4 Mirrizzi, 5 Edwards and Herrington, 6 and Herrington et al 7 A, The initial stitch approximating only muscularis and mucosa is positioned at the proximal apex. B, The tail of the stitch is held and not tied. C, The suture proceeds distally to the apex, holding tension behind the running stitch. D, After reaching the apex, the suture line proceeds proximally approximating only the serosal layer. On reaching the proximal apex, the suture is tied.
MATERIALS AND METHODS
Methods for primary bile duct closure were developed in 1983. After a minicholecystectomy, a cholangiogram is done on the patients with laboratory and visual indications of an obstructed common bile duct. The ducts with stones are opened longitudinally in a convenient area. The relationship of the cystic duct to the incision in the common bile duct is not proven to be of consequence. The incision should not be extended within 1 cm of the bifurcation of the common bile duct. The stones in the common bile duct are removed either blind or using a choledochoscope, as well as Fogarty catheters, grasping forceps, irrigation, or stone baskets. The absence of stones in the common bile duct is verified using the choledochoscope. Using a headlight and ϫ2 magnification, the common bile duct is closed primarily using a 3-0 chromic running stitch (Figure) . It is imperative that only small bites of the common bile duct are taken. A cystic duct cholangiogram is repeated after the bile duct has been primarily closed. A closed suction drain is always positioned.
common bile duct. We believe that primary common bile duct closure can be both safe and effective.
RESULTS
Of the 1882 cholecystectomies performed between 1983 and 1996, 107 common bile duct explorations were performed: primary closure was performed in 89 and Ttube closure was performed in 18. Our patients for whom primary closure was performed ranged in age from 22 to 90 years (Table) . The length of hospital stay for these patients ranged from 0 (day of surgery) to 7 days. Drains remained in place 3 to 10 days. We had no wound infections or drain tract infections. There were no associated intra-abdominal infections or abscesses and no phlebitis or pulmonary emboli. Postoperative bile leakage in all patients was controlled with the closed suction drainage; no reoperations were necessary. No patient returned with common bile duct strictures or retained stones and no patient who underwent primary common bile duct closure died postoperatively or within 90 days of discharge from the hospital.
CONCLUSIONS
Primary closure of the common bile duct offers improved patient care and should be considered a primary option. The average hospital costs for a minicholecystectomy, common bile duct exploration, and primary closure of the common bile duct was $5000 and the average length of hospital stay was 3.6 days. As opposed to T-tube drainage, the patient remained in the hospital for a shorter period and was not burdened over a 3-to 6-week interval by the T tube. Compared with laparoscopic transcystic exploration or endoscopic sphincterotomy, the average stay in the hospital was 2.6 less days, and the average cost was approximately $10 000 less.
Closure of the common bile duct is a safe, effective, and less expensive means of handling stones in the common bile duct. It requires a shorter hospital stay and is notably less expensive. Many patients return to work within 5 to 10 days. *The duration of hospital stay is an average of the length of stay for each designated age group. In calculating the average, there were some patients who stayed as short as 0 days (day of surgery) and some who stayed as long as 7 days.
†A comparison of the average stay of patients with a T tube is inappropriate as this procedure is done on sicker patients with multiple problems.
